



&KLQD LV WKH ELJJHVW SRUN SURGXFHU LQ WKH ZRUOG ZLWK








VFDUH HYHQWV VXFK DV SRUFLQH UHSURGXFWLYH DQG UHVSLUDWRU\
V\QGURPH3556VZLQHLQÀXHQ]D6,DQGFODVVLFDOVZLQH
IHYHU&6)ZKLFKDUHGRFXPHQWHGDVEHLQJWKHWKUHHPDLQ






























7KHVH IRRG VFDUH HYHQWV DUH DOVR GHHPHG DV ULVNV IRU
FRQVXPHUVWRGL൵HUHQWH[WHQWVDQGXVXDOO\D൵HFWSRUNFRQ
VXPSWLRQ7KH OHDVW ULVN\GLVHDVH LV3556DV LWVYLUXVFDQ








GLVHDVHV DUH UHSRUWHG VLPXOWDQHRXVO\ RQ ZHEVLWHV WHOHYL


















EUHDN GDWH HVWLPDWLRQ SURFHGXUHV$GDFKL DQG /LX 
LGHQWLI\ IRXU EUHDNV LQ WKH UHWDLOIDUP SULFH UHODWLRQVKLS



































VLRQ LQFOXGHPHQXFRVWV LQÀDWLRQ JRYHUQPHQW LQWHUYHQWLRQ
DQGVWRFNPDQDJHPHQWVHH%DNXFVet al. IRUDUHYLHZ
$OWKRXJKSULFHWUDQVPLVVLRQLVHPSLULFDOO\WHVWHGZLGHO\
RQO\D IHZVWXGLHVHYDOXDWH WKHH൵HFWRI IRRGVFDUHHYHQWV
RQSULFHWUDQVPLVVLRQHVSHFLDOO\LQWKHSRUNPDUNHW6HYHUDO
FODVVLFZRUNVVKHGOLJKWRQH[DPLQLQJWKHFDVHVLQEHHIPDU
NHWV HJ 6DQMXDQ DQG'DZVRQ  3LJJRWW DQG0DUVK
/HHPLQJDQG7XUQHU/OR\Get al.6DJKD








.LQQXFDQ DQG )RUNHU  +DQQDQ DQG %HUJHU 
1HXPDUN DQG 6KDUSH *UL൶WK DQG 3LJJRWW  Y
&UDPRQ7DXEDGHO %RUHQVWHLQet al *RRGZLQ
DQG +ROW $EGXODL  3HOW]PDQ  *RRGZLQ
DQG3LJJRWW0LOOHUDQG+D\HQJD&KDYDVDQG
0HKWD $FKDU\D et al  6KULQLYDV DQG *yPH]














HYHQWV RQ SULFH WUDQVPLVVLRQV:H H[SORUH GL൵HUHQWPRGHO





SRUNPDUNHWZKLFK LV FORVHO\FRQQHFWHG WR WKHSURGXFWLRQ
DQGFRQVXPSWLRQRIWKHPRVWLPSRUWDQWUHGPHDWLQ&KLQD




VLPXOWDQHRXVO\ DQG GL൵HUHQWLDOO\ ZKLFK FRXOG OHDG WR D
ELDVHGHVWLPDWLRQ7KLUGO\ZHDWWHPSWWRWHVWWKHSULFHWUDQV
PLVVLRQV LQERWK WKHXSVWUHDPDQGGRZQVWUHDPRI&KLQD¶V
SRUN LQGXVWU\ YLD D V\VWHPDWLF IUDPHZRUN 2YHUDOO JLYHQ
FKDQJHVLQSULFHWUDQVPLVVLRQPD\UHÀHFWFKDQJHVLQWKHH൶
FLHQF\DQGHTXLW\RIWKHPDUNHWV\VWHPWKLVVWXG\SURYLGHV















































DEOHV D൵HFWLQJ KRJ SULFH DQGN
Pt
































SULFH WUDQVPLVVLRQ LV V\PPHWULF XQGHU WKH VKRFN RI H[RJ
HQRXVVKLIWHUV&RQYHUVHO\LIWKHFRH൶FLHQWRINLVVLJQL¿

















































































FHV RI FRH൶FLHQWV WR EH HVWLPDWHG ׫
t
 LV D mî YHFWRU RI
GLVWXUEDQFHVZLWK ]HURPHDQ DQG QRQGLDJRQDO FRYDULDQFH
PDWUL[Ȉ
3ULFH PDUJLQ LQ WZR GL൵HUHQW OLQNV DUH UHSUHVHQWHG DV




PLVVLRQ ZRXOG EH DV\PPHWULF LI LWV H[SODQDWRU\ YDULDEOHV
H[FHSWPDUNHWLQJFRVWVDUHVWDWLVWLFDOO\VLJQL¿FDQW
3ULRUWRHVWLPDWLQJWKHHPSLULFDOPRGHOZHWHVWWKHRUGHUV






$OO GDWD VHWV XVHG LQ WKLV VWXG\ DUHPRQWKO\ GDWD IURP
-DQXDU\WR-XO\DWRWDORIPRQWKV7KHUHWDLO
SULFHV RI SRUN DQG FKLFNHQ SULFH RI OLYH KRJV DQG H[SRUW
GDWD RI SRUN DQG KRJV DUH IURP WKH0$35&ZHEVLWH2LO
SULFHV DUH REWDLQHG IURP WKH:LQG GDWDEDVH ZKLFK LV WKH
PRQWKO\ SULFH RI FUXGH RLO DW 'DTLQJ RLO¿HOG:DJH UDWHV
IRUHPSOR\HHV LQ WKHPDQXIDFWXULQJ LQGXVWU\DUHVPRRWKHG
PRQWKO\XVLQJ1%6&VHDVRQDOZDJHUDWHGDWD
,QIRUPDWLRQRQGLVHDVHVVXFKDV35566,DQG&6)DUH





IRRG VFDUH HYHQWV DUH FROOHFWHG DV D SUR[\ IRU FRQVXPHUV¶







FROOHFWHGIURPWKH0$35& O৽  cial Veterinary BulletinUHS
UHVHQWLQJWKHVXSSO\VKRFNVRI3556DQG&6)UHVSHFWLYHO\
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LQJ WKH¿UVWRUGHUGL൵HUHQFH7KH ODJV IRUHQGRJHQRXVDQG
H[RJHQRXVYDULDEOHVDUHVHOHFWHGEDVHGRQ$,&DQG%,&
3RUNUHWDLOSULFH
3RUN UHWDLO SULFH LV GLUHFWO\ LPSDFWHG E\ H[RJHQRXV
VKRFNVDQGVHOHFWHGDV WKHEHQFKPDUN WRGLVWLQJXLVKGLI
IHUHQWLDO H൵HFWV RQ GL൵HUHQW OLQNV )RU WKH HTXDWLRQ RI
SRUN UHWDLOSULFHZH¿QG WKDW WKHYDOXHVRI$,&DQG%,&
UHDFK WKHPLQLPXPDQGQRVHULDO FRUUHODWLRQ LV IRXQG IRU
WKHUHVLGXDOVDWWKHSHUFHQWVLJQL¿FDQWOHYHOLIIRXUODJV






DUH UHSRUWHG LQ7DEOH IURPZKLFK WKHGL൵HUHQWLDOH൵HFWV
IURPIRRGVFDUHVRQSRUNUHWDLOSULFHDUHHYLGHQW7KHFRHI
¿FLHQWV RID_PRRS DUH SRVLWLYH DQG KLJKO\ VLJQL¿FDQW LQ
FXUUHQWSHULRGDQGRQHSHULRG ODJJHG LPSO\LQJ WKDW3556
LQFLGHQWVVWLPXODWHWKHULVHRISRUNUHWDLOSULFH7KHUHDVRQ
FRXOGEH WKDW WKHRXWEUHDNRI3556ZDVQRW UHJDUGHGDVD
VHULRXVWKUHDWIRUSHRSOH¶VKHDOWK2QWKHFRQWUDU\WKHH[SHF
WDWLRQRISRUNVKRUWDJHUHVXOWLQJIURP3556ZRXOGSURPSW
FRQVXPHUV WR SXUFKDVHPRUH SRUN ,Q DGGLWLRQ ERWKDBSI
DQGDBCSFQHJDWLYHO\D൵HFWUHWDLOSULFHVLJQL¿FDQWO\LQFXU
UHQW DQGRQHSHULRG ODJJHG$VPHQWLRQHGDERYH WKHSRV
VLEOHH[SODQDWLRQLVWKDW6,DQG&6)FRXOGGHFUHDVHGHPDQG
DVD W\SHRIQHJDWLYH LQIRUPDWLRQ UHVXOWLQJ LQDGHFOLQHRI
SRUNUHWDLOSULFH
6LPLODUO\ WKH VXSSO\ VKRFN IURP3556 DW FXUUHQW DQG
RQHSHULRG ODJJHGSRVLWLYHO\DQG VLJQL¿FDQWO\ LPSDFWSRUN
UHWDLO SULFHZKLOH VXSSO\ VKRFN IURP&6) DW FXUUHQW WHUP
QHJDWLYHO\DQGVLJQL¿FDQWO\ LPSDFWV WKH UHWDLOSULFH7KHVH
HPSLULFDO UHVXOWV DFFRUGZLWK WKH UHDOLW\ZHOO EHFDXVH WKH
3556ZRXOG VLJQL¿FDQWO\ OHDG WR UHSURGXFWLYH IDLOXUH LH
UHGXFWLRQRISRUNVXSSO\DQGWKXVUDLVHSRUNSULFHVZKLOH









SULFHSRVLWLYHO\DQG VLJQL¿FDQWO\ZKHUH WKHH൵HFW LQ WKUHH
SHULRGVODJJHGLVODUJHVW
)RU WKH HQGRJHQRXV YDULDEOHV SRUN UHWDLO SULFH LQ RQH
DQG WKUHH SHULRGV ODJJHG KDYH D SRVLWLYH DQG VLJQL¿FDQW
H൵HFWRQFXUUHQWSULFHZKLOH WKDW LQ WZRDQGIRXUSHULRGV
ODJJHG QHJDWLYHO\ LPSDFWV FXUUHQW SRUN UHWDLO SULFH 7KH









































































































































7DEOH  $XJPHQWHG 'LFNH\)XOOHU WHVW VWDWLVWLFV RI WKH PDLQ
YDULDEOHVXVHGLQWKLVVWXG\
9DULDEOH /HYHOVODJ 'L൵HUHQFHVODJ ,QIHUHQFH
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 LPa,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   RCa,
FP    FPa,
W    Wa,
O    Oa,
D_PRRS 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 D_PRRSa,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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YHULI\LQJ WKH REYLRXV DV\PPHWU\ RI SRUNKRJ SULFH WUDQV
PLVVLRQLQ&KLQD¶VSRUNPDUNHW
&RH൶FLHQWVRI WKUHHGHPDQGVKRFNVDUHDOPRVWVLJQL¿
























&RPSDUHG WR WKH SRUNKRJ SULFH WUDQVPLVVLRQ FRH൶FLHQWV
LQ WKH KRJSLJOHW V\VWHP DUH OHVV VLJQL¿FDQW 7DEOH 




































































































































































































































7KH LPSXOVH UHVSRQVH IXQFWLRQ ,5) SURSRVHG E\
.RRSet alDQG3HVDUDQDQG6KLQLVDSSOLHG
WRREVHUYH WKHG\QDPLF H൵HFWV IURPHQGRJHQRXVYDULDEOHV


















VLRQ DW WKH¿UVW WZRSHULRGV DUH QHJDWLYHZKLOH H൵HFWV RQ
RWKHUV DUH DOZD\V SRVLWLYH ZKLFK LV YHU\ PHDQLQJIXO IRU
SROLF\LPSOLFDWLRQV
7KH H൵HFW SURFHVVHV RIDBSI RQ SRUN UHWDLO SULFH DQG
SRUNKRJSULFHWUDQVPLVVLRQVDUHYHU\DQDORJRXVLHGURSWR
DPLQLPXPQHJDWLYHYDOXHDWWKH¿UVWSHULRGDQGWKHQERXQFH




WUDU\ WKH H൵HFW RQKRJSLJOHW SULFH WUDQVPLVVLRQ UHDFKHV D
PD[LPXPSRVLWLYH YDOXH DW WKH ¿UVW SHULRG IROORZHGZLWK












































































































$EGXODL $  8VLQJ WKUHVKROG FRLQWHJUDWLRQ WR HVWL
PDWH DV\PPHWULF SULFH WUDQVPLVVLRQ LQ WKH 6ZLVV SRUN









(FRQRPLFV   KWWSVGRLRUJM
[



















¿UVWSHULRG DQG WKHQ UHFRYHU WR ]HURTXLFNO\ ,W LVQRWDEOH
WKDWWKHQHJDWLYHVKRFNRQSRUNUHWDLOSULFHLVPXFKGHHSHU










JUDGXDOO\ )LJXUH  7KH SRVLWLYH H൵HFW RQ SRUN SULFH LV
VLJQL¿FDQWO\ODUJHUWKDQWKDWRQSRUNKRJSULFHWUDQVPLVVLRQ
2QWKHFRQWUDU\LPSDFWRQKRJSLJOHWSULFHWUDQVPLVVLRQLV
QHJDWLYH DQG ERWWRPV RXW DW WKH VHFRQG SHULRG DQG¿QDOO\
JRHVEDFNWR]HUR$SSDUHQWO\ LQ WKHFDVHRIVXSSO\VKRFN
RI 3556 VZLQHKHUGV DUH ORVVPDNLQJ ZKLOH ERWK SLJOHW












&RPSDUHG ZLWK SUHYLRXV VWXGLHV WKLV SDSHU MRLQWO\
PRGHOVWKUHHPDLQIRRGVFDUHHYHQWVDQGGLVHQWDQJOHVWKHLU
H൵HFWVRQSULFHWUDQVPLVVLRQEHWZHHQERWKWKHXSVWUHDPDQG
GRZQVWUHDP VWDJHV LQ WKH&KLQHVH SRUNPDUNHW (PSLULFDO
UHVXOWVFRUUHVSRQGZHOOZLWKWKHUHDOLW\DQGSURYLGHLPSOLFD
WLRQV IRU IDUPHUVEXVLQHVVPDQDJHUVDQGSROLF\PDNHUV WR
PDNHVWUDWHJLHVLQUHVSRQVHWRIRRGVFDUHHYHQWV7KHELJJHVW
HQOLJKWHQPHQW LV WR UHVSRQG GL൵HUHQWLDOO\ DQG ÀH[LEO\ IRU
GL൵HUHQWPDUNHWSDUWLFLSDQWVXQGHUGL൵HUHQWVKRFNV)XWXUH
UHVHDUFK FDQ EH IUXLWIXO LQ WZR ZD\V 7KH ¿UVW LV REWDLQ
LQJKLJKHUTXDOLW\GDWDIRUH[DPSOHGDWDIRUDORQJHUWLPH





































































&KDYDV - DQG 0HKWD $  3ULFH G\QDPLFV LQ D YHUWLFDO
VHFWRU 7KH FDVH RI EXWWHU$PHULFDQ -RXUQDO RI$JULFXOWXUDO








*RRGZLQ %. DQG +ROW 07  $V\PPHWULF DGMXVWPHQW
DQGSULFHWUDQVPLVVLRQLQWKH86EHHIVHFWRU$PHULFDQ-RXU
QDO RI $JULFXOWXUDO (FRQRPLFV    KWWSVGRL
RUJ
*RRGZLQ %. DQG 3LJJRWW 1(  6SDWLDO PDUNHW LQWH
JUDWLRQ LQ WKH SUHVHQFH RI WKUHVKROG H൵HFWV$PHULFDQ -RXU
QDO RI $JULFXOWXUDO (FRQRPLFV    KWWSVGRL
RUJ
*UL൶WK*5DQG3LJJRW1( $V\PPHWU\ LQEHHI ODPE






+DVVRXQHK , 6HUUD7 DQG*LO -0  3ULFH WUDQVPLVVLRQ
LQ WKH 6SDQLVK ERYLQH VHFWRU 7KH %6( H൵HFW $JULFXOWXUDO
(FRQRPLFV    KWWSVGRLRUJM
[





.LQQXFDQ +: DQG )RUNHU 2'  $V\PPHWU\ LQ IDUP
UHWDLO SULFH WUDQVPLVVLRQ IRU PDMRU GDLU\ SURGXFWV$PHULFDQ
-RXUQDORI$JULFXOWXUDO(FRQRPLFVKWWSVGRL
RUJ
.RRS * 3HVDUDQ 0+ DQG 3RWWHU 60  ,PSXOVH UH
VSRQVH DQDO\VLV LQ QRQOLQHDU PXOWLYDULDWH PRGHOV -RXUQDO RI












/WNHSRKO +  1HZ LQWURGXFWLRQ WR PXOWLSOH WLPH VHULHV




FXOWXUDO (FRQRPLFV    KWWSVGRLRUJ
M[
0LOOHU '- DQG +D\HQJD0/  3ULFH F\FOHV DQG DV\P






0$35& D +DQGERRN RI 7HFKQRORJ\ IRU 3UHYHQWLRQ DQG
&RQWURORI6,%HLMLQJ0LQLVWU\RI$JULFXOWXUHRIWKH3HRSOH¶V
5HSXEOLFRI&KLQD
0$35& E +DQGERRN RI 7HFKQRORJ\ IRU 3UHYHQWLRQ DQG
&RQWURORI&6)%HLMLQJ0LQLVWU\RI$JULFXOWXUHRIWKH3HRSOH¶V
5HSXEOLFRI&KLQD
1HXPDUN' DQG 6KDUSH 6$ 0DUNHW VWUXFWXUH DQG WKH
QDWXUHRISULFHULJLGLW\(YLGHQFHIURPWKHPDUNHWIRUFRQVXPHU








LPSDFW86PHDW GHPDQG"$PHULFDQ -RXUQDO RI$JULFXOWXUDO




VHFWRU$JULEXVLQHVV    KWWSVGRLRUJ
DJU
6DQMXDQ$, DQG 'DZVRQ 3-  3ULFH WUDQVPLVVLRQ %6(
DQG VWUXFWXUDO EUHDNV LQ WKH8.PHDW VHFWRU (XURSHDQ5H
YLHZ RI$JULFXOWXUDO (FRQRPLFV    KWWSVGRL
RUJHUDH
6FKOHQNHU:DQG9LOODV%RDV6%&RQVXPHUDQGPDUNHW
UHVSRQVHV WRPDG FRZGLVHDVH$PHULFDQ -RXUQDO RI$JULFXO
WXUDO (FRQRPLFV    KWWSVGRLRUJ
M[
6KULQLYDV$DQG*yPH]0, 3ULFH WUDQVPLVVLRQDV\P
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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SLQJ SRLQW SULFLQJ IRU IUHVK YHJHWDEOHV $PHULFDQ -RXUQDO
RI $JULFXOWXUDO (FRQRPLFV    KWWSVGRL
RUJ
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Roots of the companion matrix
)LJXUH$7HVWIRUVWDWLRQDU\RI9$5V\VWHP
6RXUFHRZQFRPSRVLWLRQ
P
ri
ce
 (
R
M
B
 p
er
 k
g
)
pork retail price
pork-hog price transmission
hog-piglet price transmission
0
0.0010
0.0015
-0.0005
0.0005
0.0020
Step
151050 20
)LJXUH$7KHVLPXODWHGG\QDPLFH൵HFWRIDRQHVWDQGDUGHUURU
VKRFNIURPZDJHG\QDPLFPXOWLSOLHUIXQFWLRQ
6RXUFHRZQFRPSRVLWLRQ
pork retail price
pork-hog price transmission
hog-piglet price transmission
-0.004
0
0.002
-0.006
-0.002
0.004
Step
151050 20
P
ri
ce
 (
R
M
B
 p
er
 k
g
)
)LJXUH$7KHVLPXODWHGG\QDPLFH൵HFWRIDRQHVWDQGDUGHUURU
VKRFNIURPRLOSULFHG\QDPLFPXOWLSOLHUIXQFWLRQ
6RXUFHRZQFRPSRVLWLRQ
pork retail price
pork-hog price transmission
hog-piglet price transmission
0.0
0.5
-0.5
1.0
Step
151050 20
P
ri
ce
 (
R
M
B
 p
er
 k
g
)
)LJXUH$7KHVLPXODWHGG\QDPLFH൵HFWRIDRQHVWDQGDUGHUURU
VKRFNIURP/1(;3G\QDPLFPXOWLSOLHUIXQFWLRQ
6RXUFHRZQFRPSRVLWLRQ
